
 

 

 

 

 

FIGURES 



Vicinity Map

Storm Damage Reduction Feasibility Study

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  NTS PROJ: 11020302

DATE:  June, 2012 FIG NO:      1
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Study Area

Storm Damage Reduction Feasibility Study

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  NTS PROJ: 11020302

DATE:  September, 2014 FIG NO:     2
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Project Area

Storm Damage Reduction Feasibility Study

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  NTS PROJ: 11020302

DATE:  September, 2014 FIG NO:     3
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Storm Damage Reduction Feasibility Study

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  NTS PROJ: 11020302

DATE:  September, 2014 FIG NO:     7

Levee (Reach A!2)
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Storm Damage Reduction Feasibility Study

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  NTS PROJ: 11020302

DATE:  September, 2014 FIG NO:      8

Floodwall (Reach A�3)
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Storm Damage Reduction Feasibility Study

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  NTS PROJ: 11020302

DATE:  September, 2014 FIG NO:     9

Buried Seawall (Reach A 4)
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Source:

November 1950 nor'easter in NYC, peak water elevation Storm (Nor'Easter) Hydrograph

modified to match the design storm elevation Storm Damage Reduction Feasibility Study

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:    VN SCALE:  As Shown PROJ: 11020302

DATE:  July, 2011 FIG NO:     14
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Source:

Huricane hydrograph from another location, peak water elevation Hurricane Hydrograph

modified to match the design storm elevation Storm Damage Reduction Feasibility Study

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:    VN SCALE:  NTS PROJ: 11020302

DATE:  July, 2011 FIG NO:     15
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NOTE:

Maximum still water level hypothetically maintained Hypothetical Hurricane Hydrograph

for about 2 weeks Storm Damage Reduction Feasibility Study

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:    VN SCALE:  NTS PROJ: 11020302

DATE:  JAN., 2012 FIG NO:      16
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Seepage Analysis Results

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  As Shown PROJ: 11020302

DATE:  September, 2014 FIG NO:    17

Levee (Reach A�2)

Name: Medium Dense Sand (k=1x1024cm/s)      Model: Saturated Only      K2Sat: 0.0118 ft/hr     Volumetric Water Content: 0 ft³/ft³     

Name: Compacted Impervious Fill      Model: Saturated / Unsaturated      K2Function: k=1x1025cm/s      Vol. WC. Function: Silty Sand      

Name: Loose Sand (k=1x1024cm/s)      Model: Saturated Only      K2Sat: 0.0118 ft/hr     Volumetric Water Content: 0 ft³/ft³     

Name: Common Fill      Model: Saturated / Unsaturated      K2Function: k=1x1024cm/s      Vol. WC. Function: Silty Sand      

Fi le: C22Levee_ExGradeEl+3'.gsz    Analysis: Steady Seepage

Directory: I:\Projects\11020302(South Shore of Staten Island)\Slope Stabil ity Analysis\Analyses_withNewAlignment\

  0.0070549 ft³/hr  

  0.032602 ft³/hr  
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Seepage Analysis Results

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  As Shown PROJ: 11020302

DATE:  September, 2014 FIG NO:    18

Floodwall (Reach A�3)

Name: Loose Sand      Model: Saturated Only      K/Sat: 0.0118 ft/hr     Volumetric Water Content: 0 ft³/ft³     
Name: Med Dense Sand      Model: Saturated Only      K/Sat: 0.0118 ft/hr     Volumetric Water Content: 0 ft³/ft³     
Name: Porous Materials      Model: Saturated / Unsaturated      K/Function: k=1x10/2cm/s      Vol. WC. Function: Silty Sand      
Name: Concrete      Model: Saturated / Unsaturated      K/Function: k=1x10/6cm/s      Vol. WC. Function: Silty Sand      
Name: sheet pile      Model: Saturated / Unsaturated      K/Function: k=1x10/6cm/s      Vol. WC. Function: Silty Sand      

Directory: I:\Projects\11020302(South Shore of Staten Is land)\Slope Stability Analys is\Analyses_withNewAlignment\B2_Floodwall_SWL15/6ft_ExGradeEl/3'.gsz

  0.086579 ft³/hr  
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Seepage Analysis Results

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  As Shown PROJ: 11020302

DATE:  September, 2014 FIG NO:    19

Buried Seawall (Reach A�4)

Name: Loose Sand      Model: Saturated Only      K/Sat: 0.0118 ft/hr     Volumetric Water Content: 0 ft³/ft³     
Name: Med Dense Sand      Model: Saturated Only      K/Sat: 0.0118 ft/hr     Volumetric Water Content: 0 ft³/ft³     
Name: Armor Stone      Model: Saturated / Unsaturated      K/Function: k=10cm/s      Vol. WC. Function: Silty Sand      

Name: Bedding Stone      Model: Saturated / Unsaturated      K/Function: k=10cm/s      Vol. WC. Function: Silty Sand      
Name: Embankment      Model: Saturated / Unsaturated      K/Function: Embankment      Vol. WC. Function: Silty Sand      
Name: Organic Silt      Model: Saturated Only      K/Sat: 0.00118 ft/hr     Volumetric Water Content: 0 ft³/ft³     

Name: RCC      Model: Saturated / Unsaturated      K/Function: k=1x10/6cm/s      Vol. WC. Function: Silty Sand      
Name: sheet pile      Model: Saturated / Unsaturated      K/Function: k=1x10/6cm/s      Vol. WC. Function: Silty Sand      
Name: Fill      Model: Saturated / Unsaturated      K/Function: Embankment      Vol. WC. Function: Silty Sand      

Steady/State Seepage

Directory: I:\Projects \11020302(South Shore of Staten Is land)\Slope Stability Analys is \Analyses_withNewAlignment\C2_BuriedSeawall_SWL15/6ft_ExGradeEl/3'.gsz

  0
.0039046 ft³

/hr  

  0.02952 ft³/hr  
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Exit Hydraulic Gradient

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  As Shown PROJ: 11020302

DATE:  September, 2014 FIG NO:    20

Levee (Reach A 2)

Exit Hydraulic Gradient
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Exit Hydraulic Gradient

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  As Shown PROJ: 11020302

DATE:  September, 2014 FIG NO:    21

Floodwall (Reach A�3)

Exit Hydraulic Gradient
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Exit Hydraulic Gradient

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  As Shown PROJ: 11020302

DATE:  September, 2014 FIG NO:    22

Buried Seawall (Reach A�4)

Each line represents the exit gradient at different 
analysis time (transient  analysis)

Exit Hydraulic Gradient
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Note: 

     1.  The above results are for End of Construction analysis with Organic soil layer

     2.  Analysis on the Upstream Stability yielded same Factor of Safety (FOS). Slope Stability Case I Results

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  As Shown PROJ: 11020302

DATE:  September, 2014 FIG NO:    23

Levee (Reach A 2)

Medium Dense Sand (k=1x1094cm/s)

Loose Sand (k=1x1094cm/s)

Organic Silt

Compacted Impervious Fill

Organic Silt

0.9

Name: Medium Dense Sand (k=1x1094cm/s)      Model: Mohr9Coulomb      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 30 °     Piezometric Line: 1      

Name: Compacted Impervious Fill      Model: Mohr9Coulomb      Unit Weight: 125 pcf     Cohesion: 0 psf     Phi: 32 °     Piezometric Line: 1      

Name: Loose Sand (k=1x1094cm/s)      Model: Mohr9Coulomb      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 26 °     Piezometric Line: 1      

Name: Organic Silt      Model: Mohr9Coulomb      Unit Weight: 100 pcf     Cohesion: 200 psf     Phi: 0 °     Piezometric Line: 1      

File: C29Levee_ExGradeEl+3'.gsz    Analysis: End of Construction (with Organics)

Directory: I:\Projects\11020302(South Shore of Staten Island)\Slope Stabil ity Analysis\Analyses_withNewAl ignment\
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Note: 

     1.  The above results are for End of Construction analysis without the Organic soil layer

     2.  Analysis on the Upstream Stability yielded same Factor of Safety (FOS). Slope Stability Case I Results

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  As Shown PROJ: 11020302

DATE:  September, 2014 FIG NO:    24

Levee (Reach A 2)

Medium Dense Sand (k=1x1094cm/s)

Loose Sand (k=1x1094cm/s)

Common Fill

Compacted Impervious Fill

Common Fill

1.7

Name: Medium Dense Sand (k=1x1094cm/s)      Model: Mohr9Coulomb      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 30 °     Piezometric Line: 1      

Name: Compacted Impervious Fill      Model: Mohr9Coulomb      Unit Weight: 125 pcf     Cohesion: 0 psf     Phi: 32 °     Piezometric Line: 1      

Name: Loose Sand (k=1x1094cm/s)      Model: Mohr9Coulomb      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 26 °     Piezometric Line: 1      

Name: Common Fill      Model: Mohr9Coulomb      Unit Weight: 125 pcf     Cohesion: 0 psf     Phi: 32 °     Piezometric Line: 1      

File: C29Levee_ExGradeEl+3'.gsz    Analysis: End of Construction (Downstream Slope)

Directory: I:\Projects\11020302(South Shore of Staten Island)\Slope Stabil ity Analysis\Analyses_withNewAl ignment\
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Note: 

     1.  The above results are for Steady Seepage analysis without the Organic soil layer

Slope Stability Case 2 Results

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  As Shown PROJ: 11020302

DATE:  September, 2014 FIG NO:    25

Levee (Reach A!2)

Medium Dense Sand (k=1x1084cm/s)

Loose Sand (k=1x1084cm/s)

Common Fill

Compacted Impervious Fill

Common Fill

1.5

Name: Medium Dense Sand (k=1x1084cm/s)      Model: Mohr8Coulomb      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 30 °     

Name: Compacted Impervious Fill      Model: Mohr8Coulomb      Unit Weight: 125 pcf     Cohesion: 0 psf     Phi: 32 °     

Name: Loose Sand (k=1x1084cm/s)      Model: Mohr8Coulomb      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 26 °     

Name: Common Fill      Model: Mohr8Coulomb      Unit Weight: 125 pcf     Cohesion: 0 psf     Phi: 32 °     

Fi le: C28Levee_ExGradeEl+3'.gsz    Analysis: Long Term

Directory: I:\Projects\11020302(South Shore of Staten Island)\Slope Stabil ity Analysis\Analyses_withNewAlignment\
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Note: 

     1.  The above results are for Rapid Drawdown Analysis without the Organic soil layer

Slope Stability Case 3 Results

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  As Shown PROJ: 11020302

DATE:  September, 2014 FIG NO:    26

Levee (Reach A!2)

Medium Dense Sand (k=1x1084cm/s)

Loose Sand (k=1x1084cm/s)

Common Fill

Compacted Impervious Fill

Common Fill

1.2

Name: Medium Dense Sand (k=1x1084cm/s)      Model: Mohr8Coulomb      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 30 °     

Name: Compacted Impervious Fill      Model: Mohr8Coulomb      Unit Weight: 125 pcf     Cohesion: 0 psf     Phi: 32 °     

Name: Loose Sand (k=1x1084cm/s)      Model: Mohr8Coulomb      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 26 °     

Name: Common Fill      Model: Mohr8Coulomb      Unit Weight: 125 pcf     Cohesion: 0 psf     Phi: 32 °     

Fi le: C28Levee_ExGradeEl+3'.gsz    Analysis: Slope Stabi li ty

Directory: I:\Projects\11020302(South Shore of Staten Island)\Slope Stabil ity Analysis\Analyses_withNewAlignment\
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Note: 

     1.  The above results are for Seismic Stability Analysis without the Organic soil layer

Slope Stability Case 4 Results

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  As Shown PROJ: 11020302

DATE:  September, 2014 FIG NO:    27

Levee (Reach A!2)

Medium Dense Sand (k=1x1084cm/s)

Loose Sand (k=1x1084cm/s)

Common Fill

Compacted Impervious Fill

Common Fill

1.2

Name: Medium Dense Sand (k=1x1084cm/s)      Model: Mohr8Coulomb      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 30 °     Piezometric Line: 1      

Name: Compacted Impervious Fill      Model: Mohr8Coulomb      Unit Weight: 125 pcf     Cohesion: 0 psf     Phi: 32 °     Piezometric Line: 1      

Name: Loose Sand (k=1x1084cm/s)      Model: Mohr8Coulomb      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 26 °     Piezometric Line: 1      

Name: Common Fill      Model: Mohr8Coulomb      Unit Weight: 125 pcf     Cohesion: 0 psf     Phi: 32 °     Piezometric Line: 1      

File: C28Levee_ExGradeEl+3'.gsz    Analysis: Seismic Case 2

Directory: I:\Projects\11020302(South Shore of Staten Island)\Slope Stabil ity Analysis\Analyses_withNewAl ignment\
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Note: 

     1.  The above results are for End of Construction analysis with Organic soil layer

     2.  Analysis on the Upstream Stability yielded same Factor of Safety (FOS). Slope Stability Case I Results

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  As Shown PROJ: 11020302

DATE:  September, 2014 FIG NO:    28

Buried Seawall (Reach A�4)

Bedding Stone

Armor Stone
Embankment

RCC

Med Dense Sand

Embankment

RCC

Organic Silt Organic SiltOrganic Silt

Loose Sand

sheet pile

RCC

Armor Stone

Bedding Stone
Organic Silt

Fill Fill

1.1

Name: Loose Sand      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 26 °     Piezometric Line: 1      
Name: Med Dense Sand      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 30 °     Piezometric Line: 1      
Name: Armor Stone      Unit Weight: 145 pcf     Cohesion: 0 psf     Phi: 38 °     Piezometric Line: 1      

Name: Bedding Stone      Unit Weight: 140 pcf     Cohesion: 0 psf     Phi: 36 °     Piezometric Line: 1      
Name: Embankment      Unit Weight: 125 pcf     Cohesion: 0 psf     Phi: 32 °     Piezometric Line: 1      
Name: Organic Silt      Unit Weight: 100 pcf     Cohesion: 200 psf     Phi: 0 °     Piezometric Line: 1      

Name: RCC      Unit Weight: 150 pcf     Cohesion: 0 psf     Phi: 35 °     Piezometric Line: 1      
Name: sheet pile      Unit Weight: 150 pcf     Cohesion: 1000 psf     Phi: 0 °     Piezometric Line: 1      
Name: Fill      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 32 °     Piezometric Line: 1      

Stability: End of Construction (Downstream Slope)

Directory: I:\Projects \11020302(South Shore of Staten Is land)\Slope Stability Analys is \Analyses_withNewAlignment\C2_BuriedSeawall_SWL15?6ft_ExGradeEl?3'.gsz

Distance (Feet)

?80 ?60 ?40 ?20 0 20 40 60 80 100 120 140

E
le

v
a
ti
o
n
 (

F
e
e
t)

?30

?20

?10

0

10

20

30

I:\Projects\11020302(South Shore of Staten Island)\Report\Figures\Figure 28



Note: 

     1.  The above results are for End of Construction analysis without the Organic soil layer

     2.  Analysis on the Upstream Stability yielded same Factor of Safety (FOS). Slope Stability Case I Results

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  As Shown PROJ: 11020302

DATE:  September, 2014 FIG NO:    29

Buried Seawall (Reach A�4)

Bedding Stone

Armor Stone
Embankment

RCC

Med Dense Sand

Embankment

RCC

Fill FillFill

Loose Sand

sheet pile

RCC

Armor Stone

Bedding Stone
Fill

Fill Fill

1.4

Name: Loose Sand      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 26 °     Piezometric Line: 1      

Name: Med Dense Sand      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 30 °     Piezometric Line: 1      
Name: Armor Stone      Unit Weight: 145 pcf     Cohesion: 0 psf     Phi: 38 °     Piezometric Line: 1      
Name: Bedding Stone      Unit Weight: 140 pcf     Cohesion: 0 psf     Phi: 36 °     Piezometric Line: 1      

Name: Embankment      Unit Weight: 125 pcf     Cohesion: 0 psf     Phi: 32 °     Piezometric Line: 1      
Name: RCC      Unit Weight: 150 pcf     Cohesion: 0 psf     Phi: 35 °     Piezometric Line: 1      
Name: sheet pile      Unit Weight: 150 pcf     Cohesion: 1000 psf     Phi: 0 °     Piezometric Line: 1      
Name: Fill      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 32 °     Piezometric Line: 1      

Stability: End of Construction (Downstream Slope, No Organics)

Directory: I:\Projects \11020302(South Shore of Staten Is land)\Slope Stability Analys is \Analyses_withNewAlignment\C2_BuriedSeawall_SWL15@6ft_ExGradeEl@3'.gsz
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Note: 

     1.  The above results are for Steady Seepage analysis without the Organic soil layer

Slope Stability Case 2 Results

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  As Shown PROJ: 11020302

DATE:  September, 2014 FIG NO:    30

Buried Seawall (Reach A 4)

Bedding Stone

Armor Stone
Embankment

RCC

Med Dense Sand

Embankment

RCC

Fill FillFill

Loose Sand

sheet pile

RCC

Armor Stone

Bedding Stone
Fill

Fill Fill

0.8

Name: Loose Sand      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 26 °     

Name: Med Dense Sand      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Armor Stone      Unit Weight: 145 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: Bedding Stone      Unit Weight: 140 pcf     Cohesion: 0 psf     Phi: 36 °     
Name: Embankment      Unit Weight: 125 pcf     Cohesion: 0 psf     Phi: 32 °     

Name: RCC      Unit Weight: 150 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: sheet pile      Unit Weight: 150 pcf     Cohesion: 1000 psf     Phi: 0 °     
Name: Fill      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 32 °     

Stability: Long Term  (No Organics)

Directory: I:\Projects \11020302(South Shore of Staten Is land)\Slope Stability Analys is \Analyses_withNewAlignment\C2_BuriedSeawall_SWL15>6ft_ExGradeEl>3'.gsz
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Note: 

     1.  The above results are for Transient Seepage analysis without the Organic soil layer

Slope Stability Case 2 Results

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  As Shown PROJ: 11020302

DATE:  September, 2014 FIG NO:    31

Buried Seawall (Reach A 4)

Bedding Stone

Armor Stone
Embankment

RCC

Med Dense Sand

Embankment

RCC

Fill FillFill

Loose Sand

sheet pile

RCC

Armor Stone

Bedding Stone
Fill

Fill Fill

1.4

Name: Loose Sand      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 26 °     
Name: Med Dense Sand      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 30 °     

Name: Armor Stone      Unit Weight: 145 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: Bedding Stone      Unit Weight: 140 pcf     Cohesion: 0 psf     Phi: 36 °     
Name: Embankment      Unit Weight: 125 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: RCC      Unit Weight: 150 pcf     Cohesion: 0 psf     Phi: 35 °     

Name: sheet pile      Unit Weight: 150 pcf     Cohesion: 1000 psf     Phi: 0 °     
Name: Fill      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 32 °     

Stability: Long Term (Transient Seepage)
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Note: 

     1.  The above results are for Rapid Drawdown analysis without the Organic soil layer

Slope Stability Case 3 Results

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  As Shown PROJ: 11020302

DATE:  September, 2014 FIG NO:    32

Buried Seawall (Reach A 4)

Bedding Stone

Armor Stone
Embankment

RCC

Med Dense Sand

Embankment

RCC

Fill FillFill

Loose Sand

sheet pile

RCC

Armor Stone

Bedding Stone
Fill

Fill Fill

1.3

Name: Loose Sand      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 26 °     
Name: Med Dense Sand      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Armor Stone      Unit Weight: 145 pcf     Cohesion: 0 psf     Phi: 38 °     

Name: Bedding Stone      Unit Weight: 140 pcf     Cohesion: 0 psf     Phi: 36 °     
Name: Embankment      Unit Weight: 125 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: RCC      Unit Weight: 150 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: sheet pile      Unit Weight: 150 pcf     Cohesion: 1000 psf     Phi: 0 °     

Name: Fill      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 32 °     

Stability: Rapid Drawdown
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Note: 

     1.  The above results are for Seismic Stability analysis without the Organic soil layer

Slope Stability Case 4 Results

Staten Island, New York

CLIFTON, NEW JERSEY

DR. BY:  SK SCALE:  As Shown PROJ: 11020302

DATE:  September, 2014 FIG NO:    33

Buried Seawall (Reach A 4)

Bedding Stone

Armor Stone
Embankment

RCC

Med Dense Sand

Embankment

RCC

Fill FillFill

Loose Sand

sheet pile

RCC

Armor Stone

Bedding Stone
Fill

Fill Fill

1.0

Name: Loose Sand      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 26 °     Piezometric Line: 1      
Name: Med Dense Sand      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 30 °     Piezometric Line: 1      

Name: Armor Stone      Unit Weight: 145 pcf     Cohesion: 0 psf     Phi: 38 °     Piezometric Line: 1      
Name: Bedding Stone      Unit Weight: 140 pcf     Cohesion: 0 psf     Phi: 36 °     Piezometric Line: 1      
Name: Embankment      Unit Weight: 125 pcf     Cohesion: 0 psf     Phi: 32 °     Piezometric Line: 1      
Name: RCC      Unit Weight: 150 pcf     Cohesion: 0 psf     Phi: 35 °     Piezometric Line: 1      

Name: sheet pile      Unit Weight: 150 pcf     Cohesion: 1000 psf     Phi: 0 °     Piezometric Line: 1      
Name: Fill      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 32 °     Piezometric Line: 1      

Stability: Seismic Loading
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ATTACHMENT C – LABORATORY TEST RESULTS 
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 ATTACHMENT E – SETTLEMENT ANALYSES RESULTS 

 



URS
1255 Broad Street
Clifton, NJ 07013

JOB _South Shore of Staten Island_

DESCRIPTION _Levee Settlement Calculations_

SHEET NO. _1_ OF_3_
CALC. BY _S.K. _DATE _10-15-14_
CHK. BY    V.N.    DATE   _10-15-14 

 Levee Settlement Analysis:

 Given :

 Width of 

 Levee  (ft)

 Length of 

 Levee  (ft)

 Depth of 

 Levee Base  (ft)

 Average N-Value 

 over Depth 

B 65:= L 1:= D 0:= Nave 14:=

 Depth to 

 GWT (ft)

 Bearing 

 Pressure (tsf)

 Saturated Unit 

 Weight (pcf)

Dw 0:= qtsf 1.2:= γpcf 120:=

 Find :

Immediate settlement by:

1. "Modified Terzaghi and Peck Approximation"

2. "Burland and Burbidge Approximation"

according to the:

"U.S. Army Corps of Engineers, September 30 1990 "Engineer Manual 1110-1-1904 - SETTLEMENT

ANALYSIS".   

 1.   Modified Terzaghi and Peck Approximation (ρ it ) :

ρit q1( )
qtsf

18 q1⋅( )
:=
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URS
1255 Broad Street
Clifton, NJ 07013

JOB _South Shore of Staten Island_

DESCRIPTION _Levee Settlement Calculations_

SHEET NO. _2_ OF_3_
CALC. BY _S.K. _DATE _10-15-14_
CHK. BY    V.N.    DATE   _10-15-14 

Nprime Cw Cn, ( ) Nave Cw⋅ Cn⋅:=

Cw 0.5 Dw 0=if

1 Dw D B+>if

0.5 0.5
Dw

D B+
⋅+ otherwise

:=

Cw 0.5=

σo γpcf

D

2000
⋅:=

σo 0=

Cn 1.6:=
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URS
1255 Broad Street
Clifton, NJ 07013

JOB _South Shore of Staten Island_

DESCRIPTION _Levee Settlement Calculations_

SHEET NO. _3_ OF_3_
CALC. BY _S.K. _DATE _10-15-14_
CHK. BY    V.N.    DATE   _10-15-14 

Nprime Cw Cn, ( ) 11=

D

B
0=

q1 2.2:=

ρifeet ρit q1( ):=

ρifeet 0.0303=

ρiinches ρifeet 12⋅:= Convert feet to inches

ρiinches 0.4= Final answer in inches; approximately 0.5 inches

 2.   Burland and Burbidge Approximation (p ib ):

ρibmm qKpa Bm, Ic, ( ) qKpa Bm
0.7

⋅ Ic⋅



:= Gives settlement in mm

qKpa qtsf 95.76⋅:= Convert tsf to Kpa

qKpa 114.912=

Convert feet to meters
Bm

B

3.28
:=

Bm 19.817=

Note that Nave is identical to the average SPT blowcount measured over a depth of Bm
0.75

Ic

1.7

Nave
1.4

:=

Ic 0.042=

ρibmm1 ρibmm qKpa Bm, Ic, ( ) 39.279=:=

ρib ρibmm1

12 3.28⋅

1000
⋅:= Convert mm to inches

ρib 1.5= Final answer in inches; approximately 1.5 inches

Note: 

1. Stress at the bottom of the embankment will be less than γh (full stress) because of the slopes.  

                But, in this analysis, the full stress was conservatively considered. The embankment base width, B, 

                was considered as the width between mid of slopes (65ft <= 50/2 + 15 + 50/2).
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ATTACHMENT F – FLOODWALL PILE ANALYSIS 

RESULTS 

 

 



Summary of Floodwall Pile Designs 

 

It is our understanding that the floodwall is to be supported on piles. Based on the subsurface 

conditions and DRIVEN pile capacity analyses, we recommend HP14x89 friction piles driven to 

sandy stratum for this purpose. As per the DRIVEN analysis results, attached, the following 

recommendations are provided: 

 

1) 70 tons (Tension/Compression):   

- 70 tons Tension          =  115 feet 

- 70 tons Compression   =  95 feet 

  

2) 50 tons (Tension/Compression):   

- 50 tons Tension          =  95 feet 

- 50 tons Compression   =  80 feet 

 

3) 35 tons (Tension/Compression):   

- 35 tons Tension          =  80 feet 

- 35 tons Compression   =  70 feet 

  

It should be noted that the maximum depths of available soils borings is only about 50 feet, and 

the above preliminary results were estimated without any deep boring details. Also note that 

when the required tension and compression capacities are same, the pile length should be 

determined based on the length corresponding to the tension capacity. 

 
 






